Summary. In Romanov ewes at Day 13 or 14 of the cycle, granulosa cells originating from individual follicles were studied in short-term incubations for aromatase activity and thymidine incorporation. The study was performed on 76 follicles of different sizes (2\p=n-\7 mm diameter) and degree of atresia, as assesed by histological examination of smears of granulosa cells. As atresia progressed, the labelling index and aromatase activity of granulosa cells decreased. In normal follicles, when follicular diameter increased, the labelling index decreased, while aromatase activity of granulosa cells and oestradiol-17\g=b\ concentration in follicular fluid increased. There was a negative relationship between oestradiol concentration in follicular fluid and the labelling index of granulosa cells in vitro (rs = \m=-\0\m=.\75; P < 0\m=.\01),suggesting an inverse relationship between growth and differentiation of granulosa cells in normal sheep follicles.
Introduction
In the sheep as in other mammalian species, growth of antral follicles involves cytodifferentiation of granulosa cells characterized by marked biochemical changes. An increased aromatization of androgens to oestrogens during terminal follicular growth has been clearly established (McNatty et al, 1979; Tsonis et al, 1984) , while reduced aromatase activity in granulosa cells is associated with atresia (Moor, 1977; Moor et al, 1978; McNatty, 1981; Carson et al, 1981; Tsonis et al, 1984) . Histological examination of ovaries indicates that, in the ewe, the mitotic index of granulosa cells of follicles larger than 1 mm in diameter decreases during terminal follicular growth (Turnbull et al, 1977) . These results, taken together, suggest that, while differentiating, granulosa cells loose their ability to divide, but no direct relationship between the two phenomena has been clearly established.
Numerous investigations in different mammalian species have demonstrated that granulosa cells have a specific requirement for FSH in order to differentiate during the preovulatory stage. It is well established that FSH induces the synthesis and secretion of proteoglycans and plasminogen activator, the appearance of LH and prolactin receptors, and the ability for steroid synthesis (for review, see Richards, 1980; Dorrington et al, 1983; Hsueh et al, 1984) . In the ewe, an increase in aromatase activity per cell induced by FSH has been observed in vitro by Moor (1977) and McNatty (1982) (Pedersen, 1972) or rats (Rao et al, 1978; Peluso & Steger, 1978) . In vitro, a direct mitogenic action for FSH has been proposed (mouse: Ryle, 1969 Ryle, , 1972 human (Menezo, 1976 (Menezo, , 1985 
Determination offollicle quality
An aliquant of the homogenized suspension of granulosa cells was transferred to a glass tube containing 500 µ Medium B2, centrifuged as described above and resuspended in 100 µ glutaraldehyde (3% in PBS); after fixation for 1-2 h at room temperature, smears were prepared by cytocentrifugation on histological slides (Watson, 1966) . The quality of the follicle was assessed by microscopic examination of the Feulgen-stained cell preparations.
In a preliminary study, we analysed smears of granulosa cells from follicles with various stages of atresia; the degree of atresia was determined for each follicle by classic histological study of a piece of follicular wall, according to the criteria of Brand & De Jong (1973) and Turnbull et al. (1977) . [JH] thymidine (5 pCi/ml; sp. act. 25 Ci/mmol; C.E.A., Saclay, France). In one of the 2 aliquants, FSH (100ng/ml) was added. For all the experiments, purified ovine FSH, CY 1115 (FSH activity = 22-2 activity of NIH-FSH-S1; LH activity = 002 activity of NIH-oLH-S21; TSH activity = 0002 activity of NIH-TSH-I1) was used. Cells were incubated in an humidified 95% air 5% C02 incubator at 37°C for 2 h. At the end of incubation, 1 ml Medium B2 (with thymine) was added to the tubes. After centrifugation, cells were resuspended in 1 ml Medium B2 for washing, centrifuged again, and fixed with glutaraldehyde; smears were prepared as described above. Oestradiol-17ß was assayed with the technique of Thibier & Saumande (1975) with some modifications as follows. Follicular fluids (3-50 µ ) were diluted with 1 ml distilled water and extracted with 10 ml ethyl acetate-cyclohexane (1:1, v:v); recovery after extraction was 86 + 0-2% (mean + s.d.). The extracted follicular fluid diluted parallel to the standard curve. The sensitivity of the assay (1-5 pg) did not permit detection of oestradiol when the volume of follicu¬ lar fluid was < 5 µ . Oestradiol concentrations were measured in all follicular fluids in the same assay. The antiserum used was shown previously to be specific for oestradiol-17ß (Dray et a!, 1971) surgery, no significant fluctuations in plasma FSH concentrations could be detected in any of the animals (5-7 ± 1-7 ng/ml). LH concentrations were uniformly low (basal: 0T2 ± 0-01 ng/ml); 2 animals only displayed 1 LH pulse (1 ng/ml and 1-9 ng/ml) during the 3 h before ovariectomy. (Fig. 2) . Three size classes of follicles were considered: small follicles with a diameter 2-< 4 mm, medium-sized follicles with diameter 4-< 6 mm and large follicles with diameter 6-< 8 mm. When (Fig. 5a) . In normal follicles, therefore, oestradiol concentrations in follicular fluid would be indicative of the degree of differentiation of follicles. Furthermore, there was a significant negative relationship between oestradiol concentration in follicular fluid and labelling index of granulosa cells in vitro (rs = -0-75; < 001) (Fig. 5b) . These results indicate an inverse relationship between granulosa cell growth and differentiation in normal sheep follicles. 
Discussion
For investigation of the relationships existing between proliferation and differentiation in granulosa cells originating from sheep follicles of various sizes and quality, the rapid aromatase assay previously developed by Tsonis et al (1984) and a thymidine incorporation test that has not previously been described were performed on each individual follicle. A new method for assessing atresia is also proposed. Tsonis et al (1984) used two methods for the assessment of atresia, one morphological (Moor et al, 1978; Carson et al, 1979) and the other morphometric (McNatty, 1981 (McNatty, , 1982 , and pointed out the limitations of these two methods, which gave sometimes contra¬ dictory results and did not allow determination of the early stages of atresia. (Pedersen, 1970 (Pedersen, 1972; Rao et al, 1978; Peluso & Steger, 1978) . Pedersen (1972) (Vendrely et al, 1970; Darzynkiewicz, 1984 
